Oral streptococcal glyceraldehyde-3-phosphate dehydrogenase mediates interaction with Porphyromonas gingivalis fimbriae.
Interaction of Porphyromonas gingivalis with plaque-forming bacteria is necessary for its colonization in periodontal pockets. Participation of Streptococcus oralis glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and P. gingivalis fimbriae in this interaction has been reported. In this investigation, the contribution of various oral streptococcal GAPDHs to interaction with P. gingivalis fimbriae was examined. Streptococcal cell surface GAPDH activity was measured by incubation of a constant number of streptococci with glyceraldehyde-3-phosphate and analysis for the conversion of NAD+ to NADH based on the absorbance at 340 nm. Coaggregation activity was measured by a turbidimetric assay. Cell surface GAPDH activity was correlated with coaggregation activity (r = 0.854, P < 0.01) with Spearman's rank correlation coefficient. S. oralis ATCC 9811 and ATCC 10557, Streptococcus gordonii G9B, Streptococcus sanguinis ATCC 10556, and Streptococcus parasanguinis ATCC 15909 exhibited high cell surface GAPDH activity and coaggregation activity; consequently, their cell surface GAPDHs were extracted with mutanolysin and purified on a Cibacron Blue Sepharose column. Subsequently, their DNA sequences were elucidated. Purified GAPDHs bound P. gingivalis recombinant fimbrillin by Western blot assay, furthermore, their DNA sequences displayed a high degree of homology with one another. Moreover, S. oralis recombinant GAPDH inhibited coaggregation between P. gingivalis and the aforementioned five streptococcal strains in a dose-dependent manner. These results suggest that GAPDHs of various plaque-forming streptococci may be involved in their attachment to P. gingivalis fimbriae and that they may contribute to P. gingivalis colonization.